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[WNUS3] 

wyii 1 1 tut 2 KmM<vmikW¥mfc&MK&^r, 

[**g4] 
[ft** 6] 

itHIMM'fb to*mfrWSL(r>±m £ fttz ~? i? t % 
[W^S 7 ] 

1irifi2M&iII*t*H±, T^-^A&J: 0^4**^75* fc LT^tr^K^ <b & & d * 
[IS*« 8 J 

1 0 ] 

ffiriBIII|^<k»#«^a6«^lS#Sw|Efi:?&JK*» 1 X 10 7 i/cm 2 
[St** 1 1 ] 

mm 6 T^M 1 0 v^-rtL^lcfB«cO^«^#^T-lci3V>T, 

imim 1 2 ] 
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im*m 1 6 ] 

miBIII^S«#*^^^^li#i£co$EWJK^l x l o 7 iJ^TO^ct^f 
[If 1 7 ] 

i -7 * * ^-£SB K > fS14« £ ^-fr «^#-Jf fll £ & X*I t , 

1 8 1 

mfm 1 7 ^iBfcoM^^^T-o^it^sn isv>-t\ 

[f*#E 1 9 ] 

ityjfi 1 7 Sfctt 1 8 ^IB«^a^#^#:^<7)igit^-?*lcj3v^-c, 
[tt*JR2 0] 

[W*J12 1] 

7M2 o ^•ra75HciBifeo^bW^#*«(75^^^*5v i -r, 

MBIII^<bt?^#:»«7)OT#®c7)te^jg^ 1 X l 0 7 MTt^4 d «h 
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mm*,] wmm 

[0 0 0 1 1 
[0 0 0 2] 

[0 0 0 3] 

m±m.tm<Dijmxii, t?^ (oood W770ssinn:i. 2*mJ9 

^GaNfll 1 2*^l&#jftLfc«*i»«-*-*o ^GaNIl 1 2£WfcS i O2 
J** 2 0 0 nmflL, 7 * h'JV^77^tt^i7 fxf>n*vx^ 1 l 4 fcjfcR 
mmi 13iZfrM-t& 0 j&JIWcl 1 3M^^ 1 1 4 &*tl-Pti 5 fx m&tK 2 « mipg 
OX h-7^f ^«U^***lt:v*4 0 X h7^f y^|6](± < l 1-2 0> -Cfc£ (BB7 (a) 

[0 0 0 4] 

mmmmi 1 3t««t*G aNii 1 5ttiiiauM*-?**ary *a (Ga) tt^ 

tKSI (HC1) ojR^jftft-e**^^'; -7 A (GaCl) i:VM^C7^^^7 ( 
NH 3 ) ^*fflv>4A<f K7-fKVPEMv»i c nIKwO Ht#Ht 

^ D * i/ 9> (S i H 2 C 1 2 ) £fflv»* 0 a&fcl 1 1 */W Kv-T KojSR«B^-b 

y b u **#Ba;fjfcftfift 1 0 0 or(c#si-^»o jftS£jS:**gcjfeLT*»&, hc i 

%** 2 0 c c /frX 5 £ d t X\ J&mm®. 113CGaNI115^ 1 1 

- 1 0 1} mfrh%&-7T-tey h«ji£/&;R£« (H7 (b) ) o §"bt:nIK-/r/ 

c) , (d) „ (e) ) o CO^Ci^lf, itS??o^GaNl^LT^ 2 

S*lT*5»K GaNMH l 0 9 l/cm 2 S^oM»lXl 
•0 7 -2X10 7 i/cm 2 l«K«|Ti^o 

[f^OHIS/*] 

[f&^ffl&LJ: ^ fc-f 
[0 0 0 5] 

X 1 0 «/ cm 2 O<Et£«5SatTV^ 0 1X1 0 7 -2X 1 0 7 fl/cm 2 OlEffi* 
SP{±. X f v^f'7 B i|ig2 ^m. &S&ft5 0 0 /unO^l/- If***^* lflOL 

[0 0 0 6] 

I^f^it 1 ] #|fFF 11-251253 

[^tlOTl] Sugahara, M. Hao, T. Wang, D. Nakagawa, Y. Naoi, K. Nishino 
> and S. SakaU Jpn. J. Appl. Phys. vol. 37, no. 10B, pp. L1195-L1198, Octob 
er 1998. 

[0 0 0 7] 

mm^rn^, *<o±izwKmm%^x*/*?->zMfcLx&®&m&m®,&& (mov 
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^0 Oof] £ °*** tt ^ ttT*)J:^U35«t*am*. ^ 
(±Ca6t;, l3 7T?BBJELfe36«ei 1 6 £$v>t, < 1 1 - 2 0 > ^|fi]r S i O Xh~ 
i^I^iJ T*° 1 6 »®«Sli2Xl 0 7 1®/cm 2 « 

Vol? 9] f^™-*"* 6 (*T£*»»**«*1-J> «r 

*K118±kSi h-^nHAlo.iGao..N (v U n 4 X 1 0 1 7 c m~ 3 , 

?3J ni f m) _^^fI^7Kiii 9 , S i K-^nlG a N 

1 2 2, Mg K-ypSGaN Mgi®K2 X 1 0 1 7 cm" 3 l»S n l I> 
[0 0 10] 

To 0 1 1 ] L ** w *^^»^tfe«Ett*^^**fl»lt**«-*ft**fc. 
[0 0 12] 

1^3 Ii2?2^ *<»**a^*i-* MOSSES* 
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ft, < 1 1 - 2 0 > -ftfittzm^tzb^TLbix&o -1(11-2 0) 2T|fiHCffl7&*ofc 
mm*. mUy^m^KM^) > o^Hfe, SiJotMP® 1*1^1*0 (I*!!;*.!* < l - l 

[0 0 13] 

C«iTi:l8Wt>^t»li v «^7fc¥Ml*IK{z;Jf U ?frttJiT*£>& I n G a N/1 
[0014] 

Ltzm&te, WfiLifil 0 7 IS/ cm 2 J; ij i>Zb\zl^ififem.ztitz&ij§L\zis\,*x 
[0 0 15] 

?(om*) Ki>&< vm&tfft&Lxidt) s z0>$KtiLi) t mM,m*iRmz-£'a<*&<r> 
kkl, iw« mmi o 7 cm 2 *m) nmmxiz, *-<o.t-s 

[0016] 
[0 0 17] 
[0 0 18] 

[0 0 19] 

[0 0 2 0] 

[0 0 2 1 ] 
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GaN, A 1 N, InAlGaNf<DtMv^;U ? fl4, - tf) <M 
[0 0 2 4] 

[0 0 2 5] 
[0 0 2 6] 

f*e>ftfc3fe«$:JBv»fc 0 iJ)7^|i, 77^i2^m, 7«m"C*»), 
[0 0 2 7] 

fi«flS*»9 X 1 0 6 IB/c m 2 «G aNi«l *ffiv»T\ S i 0 2 l2^CVDft^^7 
VD&Ki £ 0 -£Of&, A 1 N£M*S 3 * 'J > «fc fpJi^$ 

< 1 1 - 2 0 > »l,y^Uf7^T7?Mn o v**«|±l 8 «m, 

[0 0 2 8] 
[0 0 2 9] 

(i) S i 0 2 ^*^-*^jB*8tffcifrfcfrv», itt*t?«fe»m. 
[0 0 3 0] 

(ii) -S-om, ^'y^ICjfALt, *Kift«* 5 0*CJSL±H«t, % AlN^^i: 
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10 0 3 1 ] 

m-t* j^ka i n^^s^s i o 2 i2ixyf^m, 

[0 0 3 2] 

oo'v^T, J:f2-T**4:3fcjSLfc**/N*fl§v>, MO V P EfSBt:: J: (9 , S i K-7"G 

£ 1 0 8 0ti-C#fiL, 3 0#ft«Lfc»fc£ft*|M&i-* o 
[0 0 3 3] 

iUtGaNiffiftU n-GaNi5«§H, A 1 Noting 3 OJfcJftS ft 
fcv^^Sr*^.* WMI £ ft £ 0 AlNm3 $ ft fcttj*f«ia«> n - 

GaNl5C t±£l«j&*a»A £ ft & 0 
[0 0 3 4] 

«»Jt?(i, -toft. J>ioo*^Sft|«*|rv\ f^HMt^. ifS i 
K— /nfflA lo.1Gao.9N (vV3>I«4x 10 17 cm-MM. 2^)^ 

nl^7 7 K«6. S i K— "7°nMG a N (y'Ja^IlS4X 1 0 1 7 c m~ 3 , 
W20. l/im) najfcHt&ifrB 7 ^ In0.2Ga0.sN (f$4nm) #Ffjf 

S i K-ri no.05Gao.95N (v'J 3>iJ|5X 1 0 1 8 c m~ 3 ff£ 6 nm) /t'J 
T«*»e»**«*HF#^ (MQW) if 8 (#FTgfc3fi) , MgK-ypiAlo 2 Gao 
. 8 N frbtZZi^*? y ~/M 9, Mg K-^pSG aN (MgztJg2X 1 0 1 7 c m~ 3 , 
IPSO, l^m) tf>fb£j> pljfeiet^i 1 0, MgK-ypMAlo.1Gao.9N (M 
g?SS2 X 1 0 1 7 c m 3 , 0 . 5^m) pl^ ?yKHl, Mg K- 

7°pMG aN (Mg*JS2 X 1 0 1 7 c m~ 3 , J?£ 0. 1 ^ m) H44pla>^? 
hi! 1 2 *IEfcjftft3*T, LDiM^MtSo fOf, If(OlMt < 1 1 - 
2 0 > -fifaKVVX hy^vx^MU Ky'fxyf^^fx-yf^^ 
'Jr>'13*Mn o •eot, p3V^^Mii;|i, Ni/Pt/AuH44 
PlSl^, nlMRffilfcttT i /A 1 ntt«l 5 *5&j£-*-3 0 

[0 0 3 5] 

CLOCKS i 0 2 ^**#o±fc:£ite,aA 1 N*JiM*$* % 

[0 0 3 6] 

**^!12 

[0 0 3 7] 

®»5X1 0 s i/cm 2 OGaNStl 6±KS i 0 2 011 7*#«U < 1 1- 
2 0> -tifoKVV* h7^^^Mt^ *7***gtil 8//m, mnm&2 M 
mT?** 0 ^x^i7f>^S(;j:^ HPffil 9-e*^M^mffii-^ i 0 K S i 0 

[0 0 3 8] 

MLt^H, r^y^ i^y-^jgffift^Srffv^ *toJa?i*iM-*o -to 
^7r-K7 7»i?l s e c a. y ^ y y£ff ^ &v t m,jk-emfr&, 1 0 0 *C izft 

[0 0 3 9] 

±fe<Oi7i:LT"77^*iiSLfc7i^^ MOVPEif^v^-C, S i K-7n 
MA I0.05G ao.gsNJfl 8 *H!P£B#U5&a&1- S 0 CO^F> S i 0 2 v**Jtfc*±A 1 
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GaN^tt*##*«*t«Sn*J:d4*«*fttC-t-* 0 1-fc*>*>, i«*-JVKL, T 
>ti7^taLW, A 1 GaN«Mt'*l, 1 0 8 0lC*T?#iftU vv> 
ZffiL%tft> 6 0 »fiM»L3fe«Kjaft4rHte , t*o - 5 f £ £ J: *5 , 7X^±i:iu 

i g a N^^ B ##^Ji^$tL^o a i g a ^^^$\(ommz\tmwmx^ix^ 0 

[0 0 4 01 

l«SS^ 1 0 5 0i:(;!^L, «2r|fiWfcft*frVV BOAlGaNlt^§^ ¥ 
iUfc&fr^n-A 1 o . osGao. 9 2 Nfrb fcS n * v y V (v 'J =r >Wkf£ 4 X l 0 
7 cm 3 % J¥$2^m) M2 O«f5 0 
[0 0 4 1 ] 

S i K— ZnfiGaN (*>V aJ'fcgU X 1 0 1 7 c m" 3 % J?£ 0 . l^m 
) frh%2> nMitm C&tbm 2 l, Ino.2Gao.8N (f$4 nra) #p/f £: Si K — "7 s 
I no.osG aojjsN 'J 3 5 X 1 0 1 8 cm" 3 H$ 6 nm) /*U T**^* 

(MQW)12 2 (#P«3«),MgK-y p flAl.. 2 GaosN ^ 
?>^ + r^i2 3, MgK-^plGaN (Mgll2Xl 0 17 cm"M$0 
. 1 Aim) pMftBBi:&i6* 2 4, Mg K-/plA lo.1Gao.9N (MgaiJg 

2X10 cm 3 N J?£0. 5//m) H4SpI?7? K/I 2 5, Mg K-^pI 
GaN (MgM2X10 17 cm" 3 , ff$0. 1 M m) H45pIa>^H2 

6 s-e-r, ldji *i££ffMi-£ 0 ^<7)^> anro*^#-c < 1 1 - 2 0 > 

•r>'2 7eMt^, » pav^^miCli, Ni/Pt/Au*f>5;Spig 
28^> n^ffijKfiT i /A 1 frt>&% nll2 9 *J&J&-t%> 0 
[0 0 4 2] 

Z^XoJZS i O2 ^x^Oiitc^MiHA 1 G aN*jaW$fcJB8f$* % -eo^Cl 

-2 o> ^irju* stEfir i«^L, *<o±M<nu— vmik*mfc-t%m\z-ft&'?z>m®.* 

[0 0 4 3] 

*Mtffl3 

■CftlltKt^^, Jf, 3fe«M#iSOteffi?&JS**5Xl 0 6 i/cm 2 OGa 
NiS3 0tIv^ S i O2 13 1 SrifMf < 1 1 - 2 0 > Ufoiz V V X h * b 9 

^7XHMtSo vx^(i2 0^m, ffiPipg{±2 /zm-e^o ^nx 7 f> 
^&Kct 0, ^PfB3 2-Cit^WIfflfSj;T { ;s i0 2 !31 ^x 7 ^>^f^ 0 
±hB^**£I5$:L*:*x/n& % MOVPEai^t, S i K-^nMA lo osG a 
o.9sNJf3 3 tUPWfl-KMt*. ^<7>B#, Si02^^±(;[iAiGaNW B |t 
»3Wft«*#L* «fc ^ 5 0 0 t^±«iffij|};^t§ 0 ^«ffi*i-fl-**»atciijtt-*-s 
•fc-jU^ ^ L ti -7 x * fcttLHi&fli 2 t I^HoM^ff -? 0 C;ftKJ:*K -*rx9±izi* 
A 1 G aN£feJ|#**tft*£8t$ft* 0 A 1 GaN^ttMacii^igx^^ 

o 

[0 0 4 4] 

TO-ftfcfrv^n-A lGaN!34 JMLTV>J 0 S i K-^nll n 

0 . 1 Gao . 9 N (v'j3>iK4Xl 0 17 cm-MJ0. 1 M m) *M3 5 
. S 1 K-^nlA 1 0 . 0 7 G ao.93 N (v'J n>jtjg4 X 1 0 1 7 c m" 3 „ 

0. 8 //nO rt><b£S nl^7? K^3 6^ S i K-^nlG aN =»>igJS4 x 1 

0 cm 3 ,5?0. l.um) ^^^na^D^137, Ino. 2 Gao. 8 N ( 

tBSE# 2004-3040543 
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J* 4 nm) #KtS i K-7-I no.osGao.95N (y'J^ifsxi 0 1 8 cm 
w 5*®?^ (MQW) 138 (#^31i) , Mg 

I.a, „ >J¥^0. l^m)^t,4^pI^t:^i40,MgK-7 

pBAlo.iGao.9N (Mgi«2X10 1 7 cm" 3 , f$ 0 . 5 * m) 
^*? 41 > Mg K-^plG a N (MgHft2X10» 7 cm" 3 ! lit i* 

[0 0 4 5 ] 

"E-Of*, ltfflg«5f-e<l 1-2 0> JUCPS'X h 9 -f r-7X#S-®*L 

M4 «««. t/A U * 6 **'*» 4 *> n*«,c«T i /A , „ 
[0 0 4 6] 

[0 0 4 7] 

»M4 

"Sf! 1 *'* i*^«««HftaE«> 9 X 1 0 6 10/ c m 2 o G a N« 4 6 

^ J/ ^f U < 1 1-2 0> #|Bjfcl,5>* F^h7^v^^«t 

4.^^143 0^, «P*li2 0 0 x«mt?*4 o ,/RT 
[0 0 4 8] 

A 1 N££hg,4 8 Zftm-f&iz&tzV, JSLTOMifro 
[0 0 4 9] 

[0 0 5 0] ° 
[0 0 5 1 ] 

5? T5 ^ t 1 4 W^S i 0 2 I4 7*x5rf^t*. _tE^**"S 

o 

s-c:si?^ssgaKKsr*- a 1 

-e-om. S i K-^niA lo.1Gao.9N (y'j3>iS4Xl 0 1 7 cm" 3 , 
1. 2^m) mjnBM» K15 1, S i K-/nIGaN >**4 X 1 

«r*„ C "\ 1/1 m) ^^^ n S^^i5 2, I no. 2 Gao.8N ( 

K-5n«!? 'r m t*5if**** P (MQW) 1153 (#^»3ffl) , Mg 
H^xio cm , BE$o. l^m) H^pl3tHt^l5 5, Mg 
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p IA lo.1Gao.9N (Mg««2Xl 0 1 7 cm" 3 , WZ 0 . 5 am) H^pl 
K*5 6, Mg K-^plG a N (MgI|2Xl 0 1 7 cm" 3 , m$ 0 la 

^i,^?i pM3> ^^ h ® 5 7 ^ jli ^^^* T > ldji««*»*-#-* 0 *i>*; 

< 1 1-2 0> FxFy^v^MU k^x, 

^^Sr?***^*^ 'J-r>'5 8Wn o pflCS i 0> R1#I 

9 U Ni/Pt/AuHSr4ptt59t, n***UttT i /A 1 frh%Z> nli 

[0 0 5 2] 

;</)J: ^ :Si0 2 ^^OiK^flA 1 N *«>ffefc*R***fro 
^^>#W**«J«fc^>f^S:^«Ljt««J±l OOAimSJRIttLTV**^ 

10 0 5 3] 

6i*fflv»r, s i o 2 me 2***3*. <i 1-2 o> 2n*ifci^*hx 

<t , mau6 4 -ewmmtfrnm-t-i ^i:sio 2 i62tx7f>^x,f> 

[0 0 5 4] 
[0 0 5 5] 

±fBv^^*^L7t^^/N*. MOVPE^gtcisv^r, S i K-ynlA 1 0 0 
6 Gao.94N (y'j3«4X10 17 cm- 3 ,f$2. 5 /.m) 

*»**$n*j:-7uas*auear^**fr*»5g-r* 0 i-fc*^, kl t 

^-7*rx**l,fca*S>. A 1 G a N©/SftfiS-e*S 1 0 8 0 timi, vv> 
*M.*m****$*L;&o A 1 G a N^ B B H *t#OMIiaH(±^Pf^A3n-l,o 

[0 0 5 6] 

S i K-T-nlGaN (->'J^ii4Xl 0 1 7 cm" 3 , J?3 0 1 « m 
) H44nl^i:^l6 6, I no. 2 Gao. 8 N (*S4nm) #pitS i K-7 

J i*-Si- 96N ( ' >,j3 ^ 5)<1 01 8 cm" 3 f?6nm) /<'J7|^?,4 
£^fa?-#F« (MQW) 167 (#Pt3i) , MgK-^plAlo ,Gao 8 N 
^4*^-^168, Mg K-ypMG a N (Mgi&jg2Xl 0 1 7 c m~ 3 % ff3 0 
. l/.m) H^_4pMi:M6 9 s MgK-7-pMAlo.xGao.9N (Mgftft 
2X10 cm 3 ,ffS0. 5/im) H44pfi^y K|7 0, Ms K-yoS 
GaN (Mg«2Xl 0 17 cm"M$0. 1 u m) K^4pIn>^M7 

1 «rfls^a:ft$*f , LDSfjitMtio fot, a«o«jfctt«fT? < 1 1 -2 0 > 

•r>'7 2^Mt4o p hJMOfctt, pffiOKS i O 2 ftmftJK 9 2 £* 

Ni/Pt/AuH44pS«73t, ni«fH:iiTi/AlH44n«i 
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7 4tMt5 0 ^S)#<7)M^fT'*^^|^^TV^TO^--9-** : f-^#^o 
coj:^ {cs i 0 2 vx^t(7)±(:^ A j G a N*j£KB#fcjii|*s^ *fl>&Kjl 

-2 0> ^|6ltc*5tefi[^*/i?L^ -€-0±«OU— if Jltcfffti-*tett* 
10 0 5 7] 

$KtiL®m&9X 1 0 6 i/cm 2 OGaN3fcS7 5 *fflv>t\ Si0 2 l76 &±t»$-£ 
, < 1 1-2 0> ^CVv*^ hv^f^X^MfSo "7X^(113:5 0 ^ m, R 
□MM 3 0 0 ^ m-e*5o •> * 7 h a. y ^ £ t) , ffiUU 7 8 -CaMR*lB7&**ffi-*- 

* US i0 2 JK7 6S:X7f>/u-r7^^t4o 
[0 0 5 8] 

10 0 5 9] 

±|BO«t d CLTt^^^ML/Oxa^, MOVPEtIt:*V»T, S i K-7"n 
SA 1 o. 05 G ao. 95 N &B§Pg|5#&wtfM1-&o i^H, S i 0 2 vx^lCliA 1 G a 
N£teS7 7?Wft«S#L«J:^»Z5 0 0lCJa±oafe«iMEK«3ei-*o JM*WUfi % IMS 
£*-;i/KU 7>-=E^T;*f*£»itL&7&*i^ A 1 G a NOj£ftfiare&£ 10 8 Oti 
T?#iftU ->9>*«L**»?) 6 0#^L7tm(C^S^^-t- < g> o d^i(cj:t), vx^ 
±{CA 1 G a N&ffi&ttmmmZti&o A l G a N^^^##0^i2^(±^^x$ 

[0 0 6 0] 

0 5 OTCtttJfeU n-Al 0 .o 8 Gao.95Nl79*MLtS 
o -e^)f^ S i K-7*nII no. i G a o . 9 N (y'Ja >^J$4 X 1 0 1 7 cm -3 
, ff£ 0. 1 ^m) <f>fflj|8 0. S i K-7*nlAl 0 . o 7 Gao.93 N (y'Ja^i 
S4X 1 0 1 7 cm 3 , ff£0. 8/im) H44nl^5»; K|8 U S i K-7*n 
MGaN (->'i^iS4xl 0 1 7 cm" 3 , ff$0. 1 ^ m) *&&*nffl*BBC& 
£Jf 8 2, I no.2Gao.8N (ff$ 4 nm) #PlhS i K-7*I no.osGao 95N ( 
'>'J3>*K5X 1 0 1 8 c m- 3 WZ 6 nm) 7«^?,«:5^1i^p (MQW 
)«8 3 (#P»3fl) ,MgK-7*pfiAU.!Gao.»N *t*4^^;7'I8 4, 
Mg K-ypIGaN (MgsiJS2X 1 0 1 7 cm" 3 , ffSO. 1 ^ m) ;6><b$:SpI!! 
*Hta*i8 5. Mg K-7*pIA lo.1Gao.9N (MgaiJg2 X l 0 1 7 c m" 3 . 

5^m) *?)4SpI^5yKS8 6, MgK-7*plGaN (MgiS2X 1 
0 17 cm 3 ,J¥£0. 1 ^m) ^^^pla>^ h®8 7 £Jfl&fcJjfcg£-£T, L 

[0 0 6 1] 

*<0& N < 1 1-2 0> *|6J^V^ f^^^nfffiU 

2 »W#1R9 3 fc«M*U p b«fflfctt % Ni/Pt/Au^ib^§pli8 9 

n3MRfl!KU:T i/A 1 frb-k* nli9 0*J£j£-*-* o ^**OiS3f"C* 

[0 0 6 2] 

ClOJ^KS i O2 •?x?tt<7)±l l z&ffi£kA 1 G aN*l&*l^tciS«f$^ ^VfebzM 
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-2 0> #|fiJ(::*Stetfc&afcJ?U -tO±«OU— ifflljttfll^i-^Jitz^-t-SteflrS: 
[0 0 6 3] 

EU:, &nMMlz£iomWLti£ 3 )! l z s rztifz-rxttt (S iO^ % £) 

±o$g»j^(i##(c^^< Ud J ot, v^^^ii-ciot < 1 1 - 2 0 

> *|iK:|«©t««^L, MK> < 1 1-2 0> :frfatf»is>Ji®|*9fcffij&*s|gfitfc 

[0 0 6 4] 
[0 0 6 5] 

^^i^ ±E*ifc^t?ti, v^^tfl-tLTS i 0 2 S i N x . 7;v$ 

[0 0 6 6] 

<Eifc •v^^±tC#|g B B H A 1 G aN^ML/:^ CixtcRfenr 

> ^a H B A l x I n y G a i - x - y N ( 0 x ^ 1 , O^y^l) -C<>&V\, 

[0 0 6 7] 

[0 0 6 8] 

fW*t±, ±K*Jft«T?t±I nGaNifflv^ £ tifc R *H\ A 1 , I n y G a 
i-x- y N (O^xsSK O^ygl) JJ|V^:H s T'iJ, 
[[UMcoffi^.^ra] 

[0 0 6 9] 

[m 1 1 ^ife^i^^#-^f«^-(7)®fMiii^*^o 

[HI2] ^Jfe^l^^#^^cr>|ffp[2i T ^^ o 

[H3] &nwiz&&*mftttnwmm-c*>*o 

[®4] *ifeM^^#^#^(0|FfMll-e*^o 

[ins] mmmKm^^mi^m^ommm^^^o 

[0 7] flfe*o^fl:*^o«js*s*^i-xe»f]inat?*4o 

& V * ^ 1" El -e & o 

[0 9] H8i:^Lfcfjif;ov»tll)fffi*v-K^UytV7 (CL) f££«IfHL 
[0 10] 0 8 tc^Lfeflljt^ov^TsplB* v- K;i^ * y -fe>x (CL) ft&MIt 

Mf*«>K9§] 
[0 0 7 0] 

1 G a 

2 S i 0 2 M 

3 A 1 N£&& 

5 n-GaN| 

6 nl^5 y KW 
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7 nmitmi^^m 

8 (MQW) Jf 

9 * -V v 7"Jf 

10 p ffibfeBIJ 

11 pI?7 7Kl 

i 2 P i3>^ 

13 'J7 v 
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1 5 nlS 

16 -GaNlfeJfc 

17 S i Os I 

1 9 P§PS|5 
17 SiOzI 

2 0 n * 9 y KJ1 

2 1 nMCMf 

2 2 ^lt^#p (MQW) J§ 

2 3 * * v~fm 

2 4 pS^C^i 

2 5 pl^7 7 KJf 

26 pl3>^fi 

2 7 V y 5> 

2 8 pfEM 

2 9 nIS 

3 0 G a NmSL 
3 1 Si0 2 I 

3 2 mnu 

34 n-AlGaNI 

3 5 *fflm 

3 6 nl^yFI 

3 7 nMC&fti 

3 8 ^I1^#p (MQW) J| 

3 9 v 7Ji 

4 0 pM*Ht&i6a 
4 1 pI^7-;K| 

4 2 pln> 9 9 bm 

4 3 'J? V 

4 4 p i£;fg 

4 5 nli 

4 6 G a NSf 

4 7 Si0 2 I 

4 8 A 1 N#*lr£ 

4 9 ungR 

5 0 n-G a NJi 

51 n m ? 7 y vm 

5 2 nlbfcBflD&fcJS 

5 3 ^-M^F (MQW) « 

5 4 v ~fM 

5 5 pMt^i 

5 6 pI^7 7Ki 

57 pSn^^^H 
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7 6 SiOzI 
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7 9 n-A 1 0.05G a0.95NJf 

8 0 tpmm 

8 1 nl?7 7 Vm 

8 2 nMC^i 

8 3 ^11^^ (MQW) « 

8 4 + * y 7m 

8 5 pMC^i 

8 6 pI^77KS 

8 7 pl^ y YM 

8 8 V y v* 

8 9 pl£ 

9 0 nig 
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2^m) ^64SnI^7?K|6, S i K-7°nMG a Ntf»<b &3 nljfePI C 
&£>if 7^ I no.2G ao.8N#F»JS£: S i K — 71 no.osG ao.9sN/<y 7JB*»?>55:4# 
li^#Pi8, Mg K-7pMA 1 0.2G ao.8N^t)^4^+7 7l9, MgH-^p 
MG a N pSbfeRUt&ifr* 1 0, Mg K-T'plA 1 0. 1 G ao. iNfrh&Z pi 
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